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REVIEW ARTICLE
Prevalent posttraumatic stress disorder among
emergency department personnel: rapid
systematic review
Diane I. N. Trudgill 1✉, Kevin M. Gorey1 & Elizabeth A. Donnelly 1
This research review synthesized the evidence on the prevalence of posttraumatic stress
disorder among emergency department personnel in Canada and the USA. No previous such
synthesis, specific to this crucial aspect of North American health care had previously been
published. Broad keyword searches of interdisciplinary research databases, both peer-
reviewed and grey, retrieved 10 surveys published between 1996 and 2019. Their outcomes
were synthesized with sample-weighted, pooled analyses. The most significant review finding
was that one of every five such emergency care personnel met posttraumatic stress disorder
diagnostic criteria; 18.6% (95% confidence interval 16.9, 20.4). However, this synthesis of
generally small, nonprobability surveys with high nonparticipation rates, could only suggest
that the prevalence of posttraumatic stress disorder is perhaps nearly two-fold greater among
emergency department nurses (25.8%) than physicians (15.6%). Additionally, it seems that
gender (being a woman) may play an important role in the relatively greater risk of nurses.
Better controlled, more powerful probability surveys that examine the profession by gender
interaction, are needed to affirm (or refute) these synthetic findings. Qualitative inquiries that
tap into the key informing experiences of diverse emergency department personnel are also
needed to best plan and implement their preventive and therapeutic care.
Introduction
Emergency departments (ED) are intense, highly stressful workplaces. The nurses andphysicians who work there routinely witness much human suffering. For example, theycare for patients with lacerations and broken bones, life threatening conditions, such as
heart attacks and strokes, burn victims as well as victims of motor vehicle accidents and gun
violence. Caring for patients at end-of-life and witnessing death, including the unexpected deaths
of children, is also routine (Laposa and Alden, 2003; Schwab et al., 2016). Furthermore, emer-
gency nurses are also frequent victims of verbal and physical abuse. In fact, ED nurses have the
highest physical assault rate of any nursing specialty (Crilly et al., 2004; Needham et al., 2005).
Moreover, ED staff must often go from one traumatic event to another, without time to process
the resultant stresses or to engage in self-care (Schwab et al., 2016). Overcrowding of EDs in
North America likely further compound the challenge of and stress associated with the provision
of high-quality emergency care. For a number of reasons, ranging from physician and nursing
https://doi.org/10.1057/s41599-020-00584-x OPEN
1 University of Windsor, Windsor, ON, Canada. ✉email: tuttled@uwindsor.ca









shortages to insurance inadequacies, ED staff in Canada and the
USA must increasingly also care for waiting rooms full of patients
with non-urgent conditions (Butun et al., 2019; Morley et al.,
2018). In short, EDs are places where indirect and direct traumas,
acute and chronic stressors are prevalent. It seems likely that such
exposures increase the risk of developing posttraumatic stress
disorder (PTSD; Adriaenssens et al., 2012; Kilpatrick et al., 2013).
PTSD is well known to be comorbidly associated with other
serious mental health challenges such as alcohol dependence,
drug abuse, anxiety, depression, and suicide among diverse health
care workers (Cottler et al., 2013; Schernhammer and Colditz,
2004). It has also been firmly established as an occupational
hazard among first responders such as police officers and fire-
fighters, paramedics/emergency medical personnel, nurses and
physicians. Among them, PTSD is highly predictive of dimin-
ished quality of care, lost workdays, burnout and ultimately, high
staff turnover (Adriaenssens et al., 2012; Carleton et al., 2018;
Katsavouni et al., 2016; Ruitenburg et al., 2012; Slatten et al., 2011;
van Bogaert et al., 2013). Despite their chronic exposure to
traumatic events, little research has been focussed specifically on
ED personnel. Given that other similar high-stress professions
have high rates of PTSD, it may be possible that ED personnel are
at a similarly elevated risk as the more studied first responding,
rescue, disaster, or trauma care providers.
PTSD among emergency and intensive care workers: review of
previous reviews. Four systematic reviews, two with meta-
analytic components, synthesized the evidence on PTSD pre-
valence among ambulance and hospital emergency department
or intensive care providers (Berger et al., 2012; Donnelly and
Siebert, 2009; Petrie et al., 2018; Robertson and Perry, 2010).
These populations are included for discussion here because of
the analogous work they do, and the relative dearth of litera-
ture specifically examining ED staff. The reviews’ synthetic
PTSD prevalence estimates can be compared to those of the
general adult populations of Canada (2.5%) and the USA
(4.0%) and to general health care providers in North America
(10%; Kilpatrick et al., 2013; Robertson and Perry, 2010; van
Ameringen et al., 2008). The synthetic findings of the nearly
100 studies reviewed provide an important heuristic insight
into the risks incurred by those who do this crucial work.
Police officers and firefighters seem to be at similar PTSD risk
as health care workers, all at two to three-fold greater risk than
other adults. Ambulance personnel were estimated to experi-
ence about twice the risk as other first responders, putting
them at four to six-fold greater risk than, otherwise similar,
general population counterparts (Petrie et al., 2018). And of all
the groups, intensive care nurses were estimated to be at
greatest risk of having PTSD. Approximately one of every four
of them reported symptoms and experiences consistent with a
PTSD diagnosis (Robertson and Perry, 2010). These reviews
provided a valuable service, allowing knowledge users to
understand the magnitude of the PTSD problem among
emergency care providers, prehospital and hospital based.
Such problem-definition is a necessary first step in planning
preventive and therapeutic interventions.
Exploring the gender divide in emergency care. In responding
to this study’s central research question about the prevalence of
PTSD among ED clinical staff, we will explore differences
between nurses and physicians. As the majority of ED physicians
remain men and nurses, women, in both Canada and the USA,
such naturally points toward a hypothesized gender divide and
the relative oppression of women (Hay et al., 2019). Syntheses of
interrelated fields of practice have strongly suggested that
professional status and gender matter very much. A systematic
review of 28 studies of disaster workers found that nurses had
consistently more adverse outcomes such as depression and
PTSD than physicians (Naushad et al., 2019). While another
systematic review of 40 studies and a meta-analysis of 25 studies
of the general population and of health care workers, found that
women were twice as likely to have been physically assaulted and
diagnosed with anxiety disorders, depression or PTSD (Schern-
hammer and Colditz, 2004; Tolin and Foa, 2008). It has been
theorized that because all women will have been traumatized
more throughout their lives and that they will generally have less
authority and so control in health care workplaces, including
EDs, they will be at greater risk of developing mental health
problems, including PTSD (Kerasiotis and Motta, 2004). This
converges with the call of intersectionality theorists for more
complex study of interlocking systems of oppression and privilege
(Bowleg, 2012; Hulko, 2009). Understanding such more specific
interactions might help tailor more specific preventive and ther-
apeutic interventions in this field.
The current study synthesizes the evidence on the prevalence of
PTSD among ED nurses, physicians, and trauma surgeons. This
study’s primary aim is to answer the foundational question of
prevalence: Using the extant literature to generate a pooled estimate
of PTSD, what is the prevalence among ED personnel? Addition-
ally, in contrast to previously published reviews, this study will
provide disaggregated ED-specific PTSD estimates. We hypothesize
that the prevalence of PTSD among ED clinical staff in Canada and
the USA will be statistically and practically significant, and secondly,
we will explore the following two moderator hypotheses: PTSD will
be more prevalent among nurses and women.
Methods
Selection of primary studies. The following published research
databases were searched until March 31, 2020: Cumulative Index
of Nursing & Allied Health Literature (CINAHL) Complete, Pro-
Quest Nursing & Allied Health Database, PsycINFO, PubMed,
Ovid MEDLINE, and Social Service Abstracts. The following grey
literature databases were also searched to protect against pub-
lication bias: ProQuest Dissertations & Theses Global, Conference
Proceedings Citation Indexes—Science and Social Sciences &
Humanities and Google Scholar (de Smidt and Gorey, 1997;
Grenier and Gorey, 1998). Search terms used were: (posttrau-
matic stress disorder or PTSD) and (emergency and (department
or room) or ED or ER or trauma care) and (prevalence or inci-
dence or occurrence or survey or cohort). These searches
returned 479 unduplicated potential studies that were then
assessed for the following inclusion criteria: (1) ED nurses and or
physicians were included in the sample, (2) conducted in a high-
income country (3) routine emergency care was assessed (studies
of special circumstances such as natural disasters were excluded)
and (4) PTSD prevalence rates were reported or calculable. Two
reviewers independently searched for eligible studies and con-
sensus decisions were reached after discussion. Ten studies
met all criteria and were included in this research synthesis. They
are denoted with an asterisk in the reference list.
Analysis of prevalence estimates. Each study provided one PTSD
prevalence estimate, that is, the proportion of its sample so affected,
for the pooled analysis. If not reported, 95% confidence intervals
(CI) were calculated around each PTSD estimate (Fleiss et al., 2003).
Only one study reported separate estimates for nurses and physi-
cians (Luftman et al., 2017). These two estimates were pooled so
that that study would contribute one data point toward the main
hypothesis test. As the 10 prevalence estimates from the 10 primary
studies were all discrete, they were combined into a common
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database, allowing for a powerful overall, sample-weighted point-
estimate along with its 95% CI (Cooper, 2017; Cooper and Patall,
2009). Chi-square (χ2) statistics were used to test the moderator
hypotheses: nurses versus physicians and women versus men.
Review hypotheses were cross validated by two analysts.
Results
Sample description. Descriptive characteristics and outcomes of
the 10 primary surveys are displayed in Table 1. Accomplished in
Canada (four studies) and the USA (6) over the past 25 years, they
studied nurses (5), physicians (3), or both (2). The aggregated
review sample of 2042 ED clinical staff members was fairly evenly
distributed on gender (52% women), while most were non-
Hispanic white people (80%). The four study measures seemed
psychometrically sound, with reliability coefficients in the
0.80–0.90 range, and similar cut-off score-based criterion validities
as their synthetic PTSD estimates did not differ significantly
(Foa et al., 2016; Prins et al., 2016; Weiss, 2007; Wilkins et al.,
2011). Otherwise, the studies seemed quite methodologically
limited. The majority used nonprobability methods to sample
relatively small numbers of participants (median= 135;
range= 28–526). Also, survey participation rates were quite low
(median= 38%; range= 9–44%). Finally, the 10 survey prevalence
estimates that ranged from 11.8% to 42.1% (median= 16.8%)
were all minimally statistically significant at p < 0.05.
Prevalence of PTSD among ED personnel. Sample-weighted,
pooled analyses related to this study’s hypotheses are displayed in
Table 2. Support for the main hypothesis is seen in the table’s top
line. The pooled prevalence of PTSD among ED personnel was
estimated to be 18.6% (95% CI 16.9, 20.4). The pooled estimates of
nine studies supported the moderator hypothesis that nurses are at
nearly two-fold greater such PTSD risk (25.8%) than physicians
(15.6%); χ2 (1, N= 1,991)= 28.84, p < 0.05. Recall that one study
provided an estimate for each group. It cross-validated greater PTSD
burden among nurses (27.9%) than physicians (12.2%; Luftman
et al., 2017): χ2 (1, N= 110)= 4.01, p < 0.05. The aggregated sample
of nurses in the pooled comparison were predominantly women





Participation Rate Description Size Percentage (%) 95% CI
Measure
Studies of nurses
Powell (1996) Offline, probability Manitoba, Canada
36% Nurses
BSI & IES “Few males” 159 42.1 34.4, 50.2
Alden et al. (2008) Offline, nonprobability British Columbia, Canada
40% Nurses (84%) & physicians (4%)
PDS 79% female, 64% NHW 100 22.0 14.3, 31.4
Gates et al. (2011) Offline, probability United States
9% Nurses
IES-R 86% female, 91% NHW 230 17.0 12.3, 22.4
Czaja et al. (2012) Offline, nonprobability Colorado, USA
43% Nursesa
PDS 93% female, 91% NHW 28 28.6 13.2, 48.7
Lavoie et al. (2016) Offline, nonprobability Québec, Canada
35% Nurses
IES-R 81% female 35 14.3 4.8, 30.3
Disaggregated study of nurses and physicians
Luftman et al. (2017) Online, nonprobability Texas, USA Nurses 27.9 17.1, 40.8
ND Veterans Administration
Healthcare System
Physicians 12.2 4.6, 24.8
PC PTSD Screen Nurses (55%) & physicians (45%) 110 Pooled 21.8 14.5, 30.7
Studies of physicians
DeLucia et al. (2019) Online, nonprobability United States
ND Physicians
PCL-C 44% female 526 15.8 12.8, 19.2
Jackson et al. (2019) Online, probability United States
15% Trauma surgeons
PC PTSD Screen 38% female, 81% NHW 350 16.6 12.8, 20.9
Joseph et al. (2014) Online, probability United States
41% Trauma surgeons
PCL-C 24% female, 80% NHW 453 15.0 11.8, 18.6
Aggregated study of nurses and physicians
Laposa and Alden
(2003)
Offline, nonprobability British Columbia, Canada
44% Nurses & physicians (73%)
PDS 90% female, 57% NHW 51 11.8 4.4, 23.9
Notes. Two reviewers abstracted study characteristics independently from full primary study articles. After discussion and resolution of discrepancies, agreement was 100%.
BSI Brief Symptom Inventory, CI confidence interval, IES Impact of Events Scale, ND no data, NHW non-Hispanic white, PDS Posttraumatic stress Diagnostic Scale, IES-R Impact of
Events Scale-Revised, PCL-C PTSD Checklist-Civilian, PC PTSD Screen Primary Care PTSD Screen.
aPediatric emergency care.
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(87.3%), while two-thirds of the physicians were men (64.4%).
Though consistent with expectations, it also means that the analysis
on professional discipline was confounded by gender.
Modest support was found for the moderator hypothesis on
gender. To gain an unconfounded view we tested the difference
between women and men within pooled samples of nurses; there
was not enough power to similarly analyze physicians. Pooled
estimates of five studies supported the hypothesis that women
(study samples > 90% women) were much more likely to meet
criteria for PTSD (40.1%) than men (study samples < 90%
women, 18.1%); χ2 (1, N= 552)= 31.54, p < 0.05. Finally,
moderations by all participant, study and contextual, temporal
and geographic, characteristics were explored; only publication
type was significant. The PTSD estimate of the unpublished thesis
(42.1%) was significantly larger than the estimate based on
published articles (18.8%); χ2 (1, N= 552)= 32.34, p < 0.05.
Sensitivity analysis. One of the primary studies included in this
review seems an outlier. The unpublished master’s thesis was the
earliest of this field’s studies and reported its highest PTSD esti-
mate (Powell, 1996). Some might argue for its exclusion. We
think not as unpublished sources were explicitly searched as a
means of controlling for potential publication bias. A sensitivity
analysis excluding Powell’s study found similar support for all
three of this study’s hypotheses. The overall PTSD estimate
among ED personnel remained significant (16.6%, 95% CI 15.0,
18.4), differing by only 2% from the original estimate. The pro-
fessional PTSD divide remained significant: nurses (20.0%) versus
physicians (15.6%); χ2 (1, N= 1832)= 4.84, p < 0.05. Finally, a
nonsignificant trend in the hypothesized direction was still
detected by gender: women (28.6%) versus men (18.1%); χ2
(1, N= 393)= 1.87, p= 0.17.
Discussion
This study is the first systematic synthesis of PTSD prevalence
among the clinical staff of EDs. Its overall finding was the most
significant. Consistent and precisely pooling the experience of
more than 2000 nurse or physician participants of 10 surveys in
Canada or the USA, it estimated that one of every five of them
met the diagnostic criteria for PTSD (18.6%, 95% CI 16.9, 20.4).
This estimate is nearly double that observed among first
responders, including police officers, firefighters, paramedics, and
general health care providers, and it is several times higher than
estimates among general adult populations of Canada and the
USA (Berger et al., 2012; Carleton et al., 2018; Donnelly and
Siebert, 2009; Kilpatrick et al., 2013; Petrie et al., 2018; Robertson
and Perry, 2010; van Ameringen et al., 2008). Though more
equivocal for the lack of statistical power, this study suggested
that the prevalence of PTSD is significantly greater among ED
nurses than physicians, and that gender probably plays a role in
such relatively greater risk among nursing staff. In fact, their risk
(25.8%, approximately one of every four ED nurses) was esti-
mated to be about twice that of physicians (15.6%, approximately
one of every eight ED physicians). Applying this study’s estimates
to the emergency care populations of Canada and the USA, we
estimate that more than 100,000 nurses and nearly 20,000 phy-
sicians are at risk of having a constellation of PTSD symptoms or
a formal PTSD diagnosis (American Medical Association, 2019;
Canadian Institutes of Health Information, 2019a, 2019b; U.S.
Bureau of Labor Statistics, 2019). Clearly, these findings are of
great public health and policy significance.
Potential limitations and future research needs. This area of
research is not without its limitations. Perhaps most notably, the
participation rates of all its primary studies were <50%, typically
only about 33%. Bias most assuredly intruded because of this, but
what was its likely direction? Research has suggested that those
who are most at-risk of serious mental health challenges are the
least likely to participate in voluntary studies (Cheung et al., 2017).
Also, the primary study samples likely did not include staff on sick
leave, some of whom may have been off due to the effects of PTSD.
It also seems conceivable that some ED nurses and physicians
chose not to participate for fear of managers learning of their
struggles and consequently damaging their careers (Powell, 1996).
None of their experiences would have been captured in the primary
studies nor in this synthesis. So, while it seems very likely that this
field’s research findings were biased by nonparticipation, its likely
direction is clear. It probably operated such that this study’s syn-
thetic estimates of PTSD were underestimates of the truth.
Though its sampling frame included unpublished sources, this
review’s sample ultimately included only one unpublished study.
One might wonder if publication bias could be a potent
alternative explanation for its findings. This seems improbable
for the following reason. The single unpublished study reported
the largest prevalence estimate (40.1%). This pattern is the
opposite one would expect if publication bias, that is, a preference
Table 2 Posttraumatic stress disorder prevalence moderated by participant and study characteristics.
Characteristic Pooled Statistics
Studies Participants Prevalence (%) 95% Confidence Interval
Overall 10 2042 18.6 16.9, 20.4
Profession*
Nursesa 6 613 25.8 22.4, 29.4
Physiciansa 4 1378 15.6 13.7, 17.6
Profession*
Nurses 1 61 27.9 17.1, 40.8
Physicians 1 49 12.2 4.6, 24.8
Within studies of nurses
Gender*
90% or more female 2 187 40.1 33.0, 47.5
<90% female 3 365 18.1 14.3, 22.4
Publication Type*
Unpublished thesis 1 159 42.1 34.4, 50.2
Published article 4 393 18.8 15.1, 23.1
*Statistically significant between-group difference; chi square (χ2) test, p < 0.05.
aNurses were predominantly women (87.3%) while two-thirds of physicians were men (64.4%).
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to publish significant findings, was potent; a sensitivity analysis
that excluded this one outlying, unpublished study cross-
validated this synthetic study’s main findings.
We were only able to tentatively explore the gender divide. The
primary studies were limited in a number of interrelated ways that
necessarily limited our synthesis. First, only one of the primary
studies compared women and men on PTSD. Second, profession
and gender comparisons were confounded in the remaining
studies. Analytic samples of nurses were predominantly women
(87%) while two-thirds of physician samples were men (64%),
making it difficult to observe any unique risks associated with
being a nurse versus those associated with being a woman.
Consequently, our pooled analysis of gender relied on a rather
gross proxy measure of gender: study samples were <90 or 90% or
more female. Surely such analyses may have been residually
confounded. Third, this field’s studies were generally small, but the
disaggregated samples of nurses (median= 100) were much
smaller than those of physicians (median= 453). Finally, a number
of studies of nurses reported that they tested gender in a post hoc
way and found it to be null. In our view, such inferences ought to
be disregarded as they were essentially devoid of statistical power.
For example, three such inferences were based upon quite small
samples of between 26 and 46 participants (Czaja et al., 2012;
Laposa and Alden, 2003; Lavoie et al., 2016). What may not be
clear to the casual reader is that because these already small
samples of nurses were predominantly women, their implied
comparison groups of men were extremely small, ranging from
only 2 to 7 men. No knowledge user would be able to confidently
use such evidence in making any clinical or policy decision.
What seems clearly called for is a much more powerful,
internally and externally valid knowledge base that could be
produced by large national probability surveys. It ought to be
statistically powered by ample samples of nurses and physicians,
women and men in Canada and the USA sufficient to allow the
detection of modest, but practically significant, between-group
differences with confidence. For example, using standard statistical
criteria, samples of at least 100 participants in each study group
would be required to detect between-group PTSD prevalent
differences of 5% (Faul et al., 2007; Fleiss et al., 2003). Such
analyses would necessarily also need to be stratified by gender,
allowing for oversampling of male nurses. One would probably also
want to be able to account for alternative avenues of oppression
(e.g., racialized minority group membership, immigration status
and characteristics of place [rural and ED resourcefulness]) and to
test the profession (nurse versus physician) by gender (female
versus male) interaction. Such would require hundreds of
participants in each of the eight study groups: requiring more
than a thousand participants in a national study. Also, such surveys
ought to be amply funded, allowing for the staffing and procedural
supports needed to ensure high participation rates. Such national
and international study, ultimately extending beyond North
America will undoubtedly be quite expensive, but such an
investment holds the promise of huge knowledge dividends. Such
a commitment to advancing evidence-based understandings of the
mental health challenges facing the women and men who work in
one of our health care system’s most crucial structures, emergency
care, is probably the most important step we can take in planning
their preventive and therapeutic mental health care.
Qualitative studies of key informing groups are also needed to
identify potential risks attending the structures of North American
emergency care that might be specifically associated with being a
woman versus being a nurse, for example (Bowleg, 2012; de Smidt
and Gorey, 1997; Hulko, 2009; Lundahl et al., 2009). Such
research, perhaps in semi-structured interview formats, giving
voice to the rich narratives of diverse people working in EDs could
be very helpful in developing ideas about how to best prevent and
or effectively intervene with ED personnel with serious mental
health challenges such as PTSD. Intensive qualitative studies with
small groups of female and male nurses and physicians could help
us better understand not merely their unique vulnerabilities and
risks, but also their unique resiliencies and protections. This
knowledge could be instrumental in tailoring professionally and
culturally competent mental health care for nurses and physicians,
be they women or men working in emergency care.
Finally, for its admitted rapidity, this review is probably limited
in another way. A bit more of its practical context may be
illuminating. First, this synthesis was essentially unfunded.
Second, all the worldwide research on PTSD among a continuum
of first responders, pre- to hospital-based emergency, rescue and
intensive care workers was first informally scoped (Ganann et al.,
2010; Tricco et al., 2015, 2016). The voluminous results of those
preliminary searches in addition to funding limits caused us to
focus on a constrained review of the area with a glaring gap in the
extant literature: PTSD among ED personnel in high income
countries. Exhaustive searches were accomplished, but of focused
questions within these noted constraints and emphasizing the
experiences of nurses and women. These may be thought
strengths of this review. However, one preferred systematic review
method (PRISMA) was not adhered to (Moher et al., 2009). As
two reviewers independently searched for eligible studies,
informally sharing their developing methods throughout the
process, a unified flow chart, detailing each step of the information
gathering process was not produced. Recall though that study
selection and analyses were cross validated by two reviewers. For
these reasons this rapid systematic search is believed to
approximate the validity of a full systematic review. Still, a
better-endowed systematic review, accomplished by independent
reviewers, would be welcome. Such systematic replications are the
hallmark of sound scientific inquiry, primary and synthetic.
Conclusions
This research review synthesized the evidence on the prevalence of
PTDS among ED clinical staff members in Canada and the USA. It
estimated that one of every five such ED personnel in Canada and
the USA met PTSD diagnostic criteria. This represents a major
problem of great clinical and policy significance as such mental
illness among emergency care providers probably detrimentally
affects their personal lives and plausibly so affects the emergency
care they provide. This synthesis also suggested that the prevalence
of PTSD is perhaps two-fold greater among ED nurses than phy-
sicians, and that gender (being a woman) probably plays a sig-
nificant role in the relatively greater risk of nurses. Better controlled,
more powerful probability surveys, ideally, that examine the pro-
fession by gender interaction, are needed to affirm (or refute) these
synthetic findings. Qualitative inquiries that tap into the key
informing experiences of diverse ED personnel are also needed to
best plan and implement their preventive and therapeutic care.
Data availability
All data analyzed in this study are cited in this article and
available in the public domain.
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